Toll-like receptor-4 is involved in eliciting an LPS-induced oxidative burst in neutrophils.
The lipopolysaccharide (LPS) receptor complex of mononuclear phagocytes is composed of Toll-like receptor-4 (TLR4), MD-2 and CD14. Other phagocyte populations may express similar LPS receptors. The transmembrane glycoprotein TLR4 was shown to induce or upregulate a variety of gene products, which collectively are the mediators of an LPS effect. In this study, an involvement of TLR4 in mediation of an oxidative burst was determined using murine peritoneal exsudate neutrophils and lucigenin-enhanced chemiluminescence (CL). The CL response was dependent on the LPS dose and the presence of serum, putatively a source of lipopolysaccharide-binding protein (LBP). In the absence of serum, a CL signal was elicited by 4 microg/ml LPS in peritoneal exsudate cells (PEC) from TLR4-sufficient (C3H/HeN) but not TLR4 deficient (C3H/HeJ) mice. The signal obtained in PEC from TLR4-sufficient mice was completely abrogated by superoxide dismutase (SOD), which indicated that the response depended on the formation of superoxide anion, and was also seen in purified neutrophils but not purified macrophages (Mphi). In the presence of serum, lower LPS concentrations (e.g. 40 ng/ml) elicited a strong CL response in PEC from TLR4-sufficient, and a weak signal in cells from TLR-4-deficient mice. This suggests that TLR4 engagement is involved in promoting an oxidative burst in murine neutrophils.